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to back-rut, but is exercised on all unicellular organisms and also
the body-cells. The power of penetration of these rays is, how-
ever, low, so that the action is limited mainly to the surface growth.
The mode of action is not definitely known, but I he indications
are that it is more a chemical than a physical process. Xo evidence
has been obtained to suggest that the destructive action is due to
any actual increase in temperature resulting from the applica-
tion of the rays. Ultra-violet rays are not commonly employed
for bacterial destruction, their main application lias been in the
treatment of swimming-bath water and in sterilizing the air of
special chambers.
Infra-red rays have recently been used as a source of heat for
sterlizing glass-ware and syringes ; high temperatures can be
reached. Special projectors are now available for this purpose.
It has recently been found that the lethal action of certain
rays may be considerably increased by the addition of some
fluorescent dye, such as eosin or methylcne-blue, to the bacterial
suspension. Hays, ordinarily inert, become definitely bactericidal
under such conditions. This phenomenon is termed " photo-
dynamic activity". The factors involved are not fully \mder-
stood, but the action is probably due to an activation of oxygen
or some oxidation product by the process.
Conflicting evidence has been obtained regarding the action
of X-rays and radium, but it would appear that neither has any
marked bactericidal action.
Electricity. The use of electric currents, including supersonic
waves, as a means of sterilizing fluids, such as milk, has been
tried, but the results have not been satisfactory. Some bacteri-
cidal action has been observed, but it is probable that this depends
upon the associated production in the medium of heat and
bactericidal substances, such as H2O2 and acids, rather than to
any direct action of the electric current itself.
Desiccation. Deprivation of water may have a deleterious
action on bacteria. The survival time of bacteria after drying
depends on a number of varied conditions, including the bacterial
species, the menstruum, the temperature and method of drying.
Spores offer much more resistance than vegetative organisms.
It has recently been found that bacteria when frozen and dried
in vocuo may conserve their viability and virulence for considerable
periods of time ; this procedure is now used, in some instances, as
a means of preserving stock cultures. Many of the earlier views on
the bactericidal action of desiccation appear to require revision.